Cell differentiation and cell-cycle alterations by tyrosine kinase inhibitors in human melanoma cells.
Differentiation therapy is an attractive option for malignant melanoma, as traditional forms of chemotherapy seem to have little effect on this type of tumour. Among the several pathways for the experimental induction of differentiation of melanoma, we have focused on signal transduction mediated by protein kinases. We have examined the effects of calphostin C (a protein kinase C inhibitor), genistein and methyl 2,5-dihydroxycinnamate (tyrosine kinase inhibitors), and exogenous phosphotyrosine (an activator of protein tyrosine phosphatases) on the growth, morphology and differentiation of malignant melanomas in vitro. All four compounds tested were able to inhibit cell proliferation, but only genistein and methyl 2,5-dihydroxycinnamate were able to induce morphological changes, yielding a more dendritic or a rounder phenotype, respectively. The latter two drugs were also able to induce specific cell-cycle alterations, in contrast to calphostin C and phosphotyrosine. Melanin content was increased greatly in phophotyrosine treated cells and, to a smaller extent, in cells treated with genistein. RNA expression of specific genes encoding cytolytic T-cell antigens was not altered by the two tyrosine kinase inhibitors, in spite of the phenotypic changes observed. Together, these results suggest that tyrosine kinases are involved in cell cycle, growth, and differentiation pathways in malignant melanomas; however, these pathways may not be co-dependent. The results also suggest that these pathways may be sensitive to specific tyrosine kinase inhibitors or activators of protein tyrosine phosphatases.